]
Calcd for C 32 H 49 NP 478.36; found 478.
Synthesis of compound 4b
To a mixture of iminium salt 3b (0.300 g, 0.537 mmol) and lithium diisopropylamide (0.058 g, 0.542 mmol) was slowly added THF (10 ml) at -78°C. The reaction mixture was warmed to room temperature and stirred for 1 h. The solvent was removed under vacuum and the resulting residue was extracted with hexane (10 mL). Evaporation of hexane gave alkene 4b as a white solid in 65% yield (0.167 g). δ C (125 MHz, THF, 25°C) 15.7 (s, 
Synthesis of compound 2c
To a solution of 1c (2.53 g, 5.4 mmol) in Et 2 O (50 ml) was added 1,3-dibromobutane (4.63 g, 21.4 mmol) at room temperature. The solution was stirred for 14 h at room temperature, and then all volatiles were removed under vacuum. The resulting residue was extracted twice with hexane (10 mL). Removal of the volatiles under vacuum afforded compound 2c as a yellow solid in 86% yield (2.77 g). 
Synthesis of compound 6c
A solution of salt 3c (600 mg, 1.02 mmol) in diethyl ether (5 mL) was cooled to -78 °C. A solution of LDA (107 mg, 1.00 mmol) in 4 mL diethyl ether was slowly added at -78 °C.
Immediately after addition, the reaction mixture was warmed to -30 °C and kept for an additional 30 min at this temperature. During this time the colour changed from colourless to red. The reaction mixture was warmed to room temperature and the colour faded to yellowish. The solvent was removed in vacuum and the residue was extracted twice with n-hexane (6 mL). Evaporation of the volatiles afforded 6c as light yellow crystals in 84%
(435 mg) yield, as a 70/30 mixture of diastereomers. Single crystals suitable for X-ray diffraction studies were obtained by slow evaporation of a n-hexane solution of the major isomer. Minor isomer is given in brackets. 
Synthesis of compounds 7c and 8c
LDA (7.5 mg, 0.07 mmol) and compound 3c (42 mg, 0.07 mmol) were mixed as solids in a NMR tube. The tube was placed at -80 °C and d 10 -diethyl ether (0.4 mL) was added.
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Crystal Structure Determination of compounds 3c, 3c', 6c, 8c :
The Bruker X8-APEX (ref. 1) X-ray diffraction instrument with Mo-radiation was used for data collection. All data frames were collected at low temperatures ( T = 100 K ) using an ω, φ-scan mode (0.5 o ω-scan width, hemisphere of reflections) and integrated using a Bruker SAINTPLUS software package (ref.
2). The intensity data were corrected for Lorentzian polarization.
Absorption corrections were performed using the SADABS program (ref. ; max/min transmission = 0.9884 and 0.9810, 555 parameters were refined and converged at R1 = 0.0554, wR2 = 0.1185, with intensity I>2σ(I), the final difference map was 0.381 and -0.335 e.Å -3 .
Crystal and structure parameters of 6c : size 0.10 x 0.08 x 0.06 mm 3 , triclinic, space group (1) 8635 (1) 1622 (1) 52 (1) P (1) 7559 (1) 5556 (1) 1894 (1) 42 (1) N (1) 6691 (3) 6102 (2) 3092 (2) 38 (1) C (1) 6979 (3) 5505 (2) 2752 (3) 35 (1) C (2A) 6972 (7) 6831 (4) 2743 (6) 37 (3) C (17A) 6717 (6) 7494 (4) 3230 (5) 56 (2) C (2B) 7112 (11) 6881 (5) 3058 (12) 37 (7) C(17B) 6362 (13) 7237 (10) 2441 (12) 67 (6) C (3) 8148 (4) 6838 (3) 2706 (3) 55 (1) C (4) 8405 (4) 6370 (3) 2038 (3) 51 (1) C (5) 8260 (3) 4723 (2) 1652 (3) 39 (1) C (6) 7846 (3) 4379 (3) 963 (3) 41 (1) C ( (1) C (14) 4585 (4) 5929 (3) 4728 (4) 56 (1) C (15) 4244 (4) 5926 (3) 3963 (3) 53 (1) C (16) 4919 (3) 5984 (2) 3405 (3) 45 (1) C (18) 6702 (3) 4406 (3) 634 (3) 51 (1) C (19) 5964 (4) 4369 (3) 1249 (3) 61 (2) C (20) 6418 (5) 3728 (4) 116 (5) 98 (3) C (21) 6507 (4) 5096 (4) 132 (3) 67 (2) C (22) 10252 (4) 3515 (3) 257 (3) 53 (1) C (23) 9700 (6) 3222 (5) -492 (5) 104 (3) C (24) 10728 (6) 2844 (4) 663 (5) 104 (3) C (25) 11048 (5) 4066 (4) 65 (4) 86 ( (26) 9799 (3) 4668 (3) 2770 (3) 48 (1) C (27) 9127 (4) 4985 (3) 3351 (3) 56 (1) C (28) 10110 (4) 3889 (3) 3091 (3) 62 (2) C (29) 10751 (4) 5157 (3) 2763 (4) 66 (2) C (30) 7459 (4) 6085 (3) 4706 (3) 48 (1) C (31) 7708 (5) 6713 (3) 5280 (4) 72 (2) C (32) 7833 (4) 5330 (3) 5042 (3) 62 (2) C (33) 4521 (4) 5975 (3) 2574 (3) 60 (2) C (34) 3804 (6) 6636 (5) 2368 (4) 112 (3) C (35) 4002 (5) 5236 (5) 2351 (5) 103(3) (11) 8035 (11) 121 (18) 138 (13) Cl(1A) 5592(9) 8592(6) -316 (7) 142 (4) Cl (2A) 6096 (9) 7261 (5) 537 (4) 137 (4) C(10B) 6551 (9) 8109 (8) 29 (15) 56 (7) Cl(1B) 5475(7) 8632(6) -248 (5) 68 (2) Cl (2B) 6325 (9) 7184 (5) 155 (6) 129 (4) C (10C) 951 (6) 8121 (5) 2575 (8) 87 (3) Cl (3A) 911 (3) 7243 (3) 2920 (4) 163 (2) Cl (4A) 2099 (2) 8429 (2) 2358 (2) 113 (1) C (10D) 732 (12) 7851 (15) 3020 (14) 88 (7) Cl (3B) 1041 (8) 7316 (6) 2261 (8) 161 (4) Cl (4B) 1666 (9) 8431 (5) 3393 (8) 218 (8) 
1.375 (7) C(8)-C (22) 1.531 (7) C(9)-C(10) 1.395 (7) C(10)-C(26) 1.542 (7) C(11)-C(12) 1.388 (7) C(11)-C(16) 1.400(6) C(12)-C(13) 1.389 (7) C (12) (1) 64 (1) 44 (1) 48 (1) 4 (1) 5 (1) 3 (1) P (1) 38 (1) 41 (1) 48 (1) 5 (1) 6 (1) 6 (1) N (1) 36 (2) 30 (2) 49 (2) -1(2) 6(2) 3 (2) C (1) 31 (2) 31 (2) 42 (3) 4 (2) 0 (2) 5 (2) C (2A) 49 (6) 28 (5) 34 (6) -2(4) 0(4) 3 (4) C (17A) 71 (5) 42 (5) 57 (5) - 2(4) 18 (4) 4 (4) C (2B) 28 (9) 25 (10) 57 (18) -12(8) -4(10) -1 (7) C (17B) 55 (11) 46 (10) 102 (17) 18 (11) 28 (11) 15 (9) C (3) 50 (3) 34 (3) 81 (4) 4 (3) 15(3) -1 (2) C (4) 48 (3) 43 (3) 64 (4) 10 (3) 11 (3) 0 (2) C (5) 33 (2) 35 (2) 51 (3) 6(2) 9(2) 3(2)
C (23) 85 (5) 119 (6) 114 (7) -47(5) 45(5) -11 (4) C (24) 124 (6) 61 (4) 141 (7) 10 (4) 75 (6) 36 (4) C (25) 83 (5) 70 (4) (3) C (28) 65 (3) 55 (3) 62 (4) 6(3) -8(3) 13 (3) C (29) 45 (3) 72 (4) 79 (4
C (34) 108 (6) 144 (7) 77 (5) -26(5) -30 (4) 72 (5) C (35) 72 (4) 127 (7) 114 (6) (6) 7335 (3) 10216 (3) 34 (1) Br (2A) 2321 (7) 6347 (6) 7583 (5) 67 (2) Br (1B) 2106 (6) 7300 (4) 10205 (3) 53 (2) Br (2B) 2149 (6) 6385 (6) 7547 (5) 41 (1) P (1A) 2484 (2) 2917 (1) 3289 (1) 21 (1) C (1A) 1484 (5) 1817 (3) 2958 (3) 24 (1) C (2A) 1345 (8) 3619 (5) 2741 (4) 32 (2) C ( (4) 1568 (3) 27 (1) C (12) 4591 (6) 3110 (3) 4753 (3) 27 (1) C (13) 5239 (5) 3013 (3) 5620 (3) 26 (1) C (14) 4637 (6) 2954 (3) 6244 (3) 26 (1) C (15) 3331 (6) 3023 (3) 5996 (3) 30 (1) C (16) 2587 (5) 3109 (3) 5153 (3) 28 (1) C (17) -2075 (6) 758 (4) 2197 (4) 39 (2) C (18) -3311 (6) 802 (4) 1437 (4) 47 (2) C(19) -2448 (6) 457 (4) 2955 (4) 52 (2) C (20) 2129 (5) 300 (4) 1558 (3) 29 (1) C (21) 2212 (6) 41 (4) 628 (3) 42 (2) C (22) 3178 (6) -65 (4) 2201 (4) 40 (2) C (23) 1181 (5) 3249 (4) 5014 (3) 32 (1) C (24) 851 (6) 3313 (5) 5869 (4) 66 (2) C (25) 1036 (7) 4195 (4) 4774 (4) 58 (2) C (26) 140 (6) 2450 (4) 4302 (4) 57 (2) C (27) 5458 (6) 3241 (4) 4166 (3) 31 (1) C (28) 5313 (5) 4142 (4) 3822 (3) 35 (2) C (29) 5227 (7) 2381 (4) 3422 (4) 52 (2) C (30) 6925 (6) 3394 (4) 4694 (4) 49 (2) C (31) 5354 (5) 2845 (4) 7172 (3) 29 (1) C (32) 6760 (6) 2724 (4) 7298 (4) 42 (2) C (33) 5397 (6) 3706 (4) 7846 (3) 49 (2) C (34) 4656 (6) 1973 (4) 7351 (4) 51 (2) x y z U(eq) ________________________________________________________________________________ O (1) 4660 (4) 6372 (3) 9705 (2) 41 (1) C (101) 5461 (6) 7291 (4) 9986 (4) 57 (2) C (102) 5957 (7) 7388 (4) 9237 (4) 57 (2) C (103) 6078 (8) 6410 (5) 8894 (5) 67 (2) C (104) 5268 (6) 5785 (4) 9227 (4) 53 (2) ________________________________________________________________________________ x y z U(eq) ________________________________________________________________________________ O (2) 2113 (4) 4924 (3) 9099 (2) 48 (1) C (201) 1886 (7) 4172 (4) 8349 (4) 54 (2) C (202) 510 (7) 3740 (5) 8057 (5) 70 (2) C (203) 171 (10) 3989 (7) 8873 (6) 151 (6) C (204) 1168 (7) 4689 (5) 9494 (4) 64 (2) ________________________________________________________________________________ x y z U(eq) ________________________________________________________________________________ Li(1) 2767(10) 6247 (7) 9143 (6) 38 (2) O (3) 1623 (5) 10358 (3) 4149 (3) 59 (1) C (301) 2789 (7) 10466 (5) 4879 (4) 62 (2) C (302) 3165 (7) 9530 (5) 4791 (5) 62 (2) C (303) 1881 (7) 8875 (5) 4382 (5) 68 (2) C (304) 972 (8) 9412 (4) 3906 (5) 76(3) (2) 42 (2) 24 (2) 18 (2) 1 (2) 4 (2) Br (2A) 91 (4) 73 (3) 28 (2) 14 (2) 13 (3) -2(3) Br (1B) 71 (4) 74 (3) 21 (2) 0(2) 18 (2) 48 (3) Br (2B) 26 (1) 76 (3) 27 (2) 12 (2) 13 (1) 27 (2) P (1A) 24 (1) 22 (1) 16 (1) 1 (1) 6 (1) 5 (1) C (1A) 23 (3) 33 (3) 16 (3) 5 (2) 6 (3) 6 (3) C (2A) 35 (5) 34 (5) 32 (4) 9 (4) 11 (4) 15 (4) C (3A) 41 (5) 39 (5) 23 (4) 15 (3) 5 (4) 8 (4) C(4A) 32 (7) 42 (6) 30 (5) (3) 29 (3) 21 (3) 7 (2) 6 (2) 5 (2) P(1B) 61 (8) 22 (5) 27 (5) 7 (4) 4 (5) 11 (5) C (1B) 23 (3) 33 (3) 16 (3) 5 (2) 6 (3) 6 (3) N (1B) 27 (3) 29 (3) 21 (3) 7 (2) 6 (2) 5 (2) C (11) 30 (4) 20 (3) 21 (3) 1 (2) 2 (3) 4 (3) C (5) 45 (4) 18 (3) 13 (3) -6(2) -1(3) -3 (3) C (6) 28 (4) 23 (3) 25 (3) 2 (2) 2(3) -4 (3) C (7) 31 (4) 41 (4) 36 (4) 0 (3) 5(3) -5(3) C (8) 42 (4) 28 (4) 36 (4) -7(3) 11 (3) -4(3) C (9) 31 (4) 32 (4) 34 (3) -4(3) 6 (3) 3 (3) C (10) 34 (4) 25 (3) 14 (3) 0 (2) 1 (3) 5 (3) C (12) 34 (4) 20 (3) 21 (3) 3 (2) 3 (3) 4 (3) C (13) 20 (3) 29 (3) 26 (3) 4 (2) 4 (3) 4 (3) C (14) 32 (4) 21 (3) 19 (3) 1 (2) 6(3) -2 (3) C (15) 32 (4) 33 (3) 23 (3) 1 (3) 10 (3) 2 (3) C ( C (21) 54 (5) 41 (4) 32 (3) 5 (3) 20 (3) 8 (3) C (22) 40 (4) 39 (4) 38 (4) 4 (3) 12 (3) 8 (3) C (23) 23 (4) 34 (4) 35 (3) 4 (3) 5 (3) 8 (3) C (24) 30 (4) 113 (6) 63 (5) 20 (4) 21 (4) 29 (4) C (25) 55 (5) 56 (5) 61 (5) 8 (4) 14 (4) 24 (4) C (26) 25 (4) 48 (4) 76 (5) -11(4) 4(4) -4(3)
C (27) 38 (4) 28 (3) 22 ( C (30) 46 (5) 68 (5) 52 (4) 30 (4) 29 (4) 22 (4) C (31) 27 (4) 39 (4) 19 (3) 8(3) 6(3) 4(3)
C (32) 39 (4) 55 (4) (4) C (34) 36 (4) 74 (5) 34 (4) 25(3) -1(3) -2 (4) O (1) 35 (3) 43 (3) 38(2) -3(2) 9(2) 2 (2) C (101) 35 (4) 54 (5) 56 (5) -20(4) 6(4) -13 (4) C (102) 48 (5) 48 (5) 59 (5) 20 (4) 0(4) -9 (4) C (103) 79 (6) 76 (6) 57 (5) 16 (4) 37 (5) 14 (5) C (104) 44 (5) 51 (4) 61 (4) - 5(4) 25 (4) 3 (4) O (2) 45 (3) 54 (3) 39 (2) -3(2) 17(2) -7 (2) C (201) 59 (5) 48 (4) 52 (4) - 3(3) 27 (4) 1 (4) C (202) 64 (6) 59 (5) 76 (5) -12 (4) 30 (5) - 4(4) C (203) 134 (10) 164 (10) 113 (8) -79 (7) 94 (8) -93 (8) C (204) 48 (5) 93 (6) 54 (5) 17 (4) 29 (4) - 7(4) Li (1) 41 (7) 44 (6) 28 (5) -2(4) 12 (5) 14 (5) O (3) 78 (4) 40 (3) 44 (3) 17(2) -1(3) 8 (3) C (301) 75 (6) 50 (5) 45 (4) 12 (3) 5 (4) 1 (4) C ( (2) 1667 (1) 8008 (1) 37 (1) N (1) 2548 (5) 1941 (3) 7790 (4) 35 (2) C (1) 3602 (7) 2192 (4) 8246 (4) 34 (2) C (2) 2326 (9) 1145 (6) 7975 (7) 91 (4) C (3) 2993 (7) 968 (4) 8781 (5) 39 (2) C (4) 3954 (7) 1582 (4) 8859 (5) 35 (2) C (5) 6142 (7) 2247 (4) 8620 (4) 31 (2) C (6) 6872 (7) 1863 (4) 9251 (5) 29 (2) C (7) 7418 (7) 2298 (4) 9883 (5) 29 (2) C (8) 7367 (7) 3090 (4) 9910 (5) 33 (2) C (9) 6802 (6) 3446 (4) 9220 (4) 30 (2) C (10) 6218 (7) 3057 (4) 8553 (5) 32 (2) ________________________________________________________________________________ x y z U(eq) ________________________________________________________________________________ C(11) 2076 (7) 2363 (4) 7074 (5) 32 (2) C (12) 2345 (7) 2183 (4) 6244 (5) 36 (2) C (13) 1854 (7) 2621 (5) 5581 (5) 38 (2) C (14) 1154 (7) 3252 (5) 5740 (5) 44 (2) C (15) 910 (7) 3431 (4) 6554 (5) 41 (2) C (16) 1364 (7) 3000 (4) 7244 (5) 33 (2) C (17) 1111 (7) 844 (4) 7838 (5) 48 (3) C (18) 3146 (7) 1510 (4) 6020 (5) 35 (2) C (19) 4051 (7) 1728 (5) 5384 (5) 49 (3) C (20) 2438 (7) 814 (4) 5703 (5) 49 (3) C (21) 1018 (7) 3202 (4) 8114 (5) 36 (2) C (22) 1011 (8) 4062 (4) 8279 (5) 59 (3) C (23) -179 (7) 2844 (5) 8308 (5) 58 (3) C (24) 7156 (7) 982 (4) 9230 (5) 36 (2) C (25) 6130 (7) 463 (4) 9499 (5) 46 ( C (26) 8207 (7) 779 (4) 9850 (5) 48 (3) C (27) 7529 (7) 745 (4) 8364 (5) 39 (2) C (28) 7939 (7) 3570 (4) 10640 (5) 35 (2) C (29) 8418 (7) 3077 (4) 11371 (4) 40 (2) C (30) 8962 (7) 4040 (4) 10313 (5) 42 (2) C (31) 7015 (7) 4142 (4) 10976 (4) 40 (2) C (32) 5815 (7) 3575 (4) 7795 (5) 36 (2) C (33) 6921 (7) 3998 (4) 7509 (5) 52 (3) C (34) 4921 (8) 4189 (4) 8059 (5) 51 (3) C (35) 5305 (7) 3164 (4) 6997 (5) 48 ( (2) 36 (1) 39 (1) 1 (1) -5(1) -1 (1) N (1) 35 (5) 20 (4) 49 (5) 3(3) -22 (4) 0 (3) C (1) 32 (6) 33 (5) 36 (5) -7(4) -4 (5) 3 (4) C (2) 62 (8) 87 (9) 118 (10) 48 (7) -59(7) -43 (6) C (3) 40 (6) 35 (5) 42 (6) 0(4) -2 (5) 2 (5) C (4) 47 (6) 29 (5) 27 (5) 1(4) -1 (4) 2 (4) C (5) 31 (6) 32 (5) 29 (5) 0(4) -2(4) -1 (4) C (6) 27 (5) 31 (5) 30 (5) 6(4) -1(4) -3 (4) C (7) 29 (6) 24 (5) 36 (5) 6(4) -1(4) -4 (4) C (8) 24 (5) 34 (6) 41 (5) 2(4) -8(5) -10 (4) C (9) 33 (6) 22 (5) 34 (5) -1(4) -4 (5) 2 (4) C (10) 22 (5) 41 (6) 33 ( C (15) 44 (6) 36 (5) 43 (6) 0 (5) 1 (5) 4 (4) C (16) 27 (6) 37 (5) 34 (6 (5) C (32) 39 (6) 29 (5) 41 (5) 10 (4) 4 (5) 1 (4) C (33) 52 (7) 43 (6) 59 (6) 8(5) -1(6) -11 (5) C (34) 62 (7) 35 (5) 54 (6) 5(5) -13 (5) 16 (5) C (35) 62 (7) 44 (6) 38 (5) 10 ( (2) 18 (1) C (1) 7693 (1) 642 (1) 3897 (2) 16 (1) C (2) 8086 (1) 1169 (1) 4742 (2) 17 (1) C (3) 7697 (1) 1476 (1) 5791 (2) 18 (1) C (4) 6946 (1) 1316 (1) 6031 (2) 17 (1) C (5) 6559 (1) 863 (1) 5123 (2) 19 (1) C (6) 6908 (1) 533 (1) 4056 (2) 17 (1) C (7) 6387 (1) 139 (1) 3029 (2) 19 (1) C ( (1) 785 (1) 4696 (2) 21 (1) C (25) 9163 (1) 2061 (1) 5543 (2) 24 (1) C (26) 6534 (1) 1618 (1) 7229 (2) 22 (1) C (27) 7017 (1) 2181 (1) 8042 (2) 28 (1) C (28) 6333 (1) 925 (1) 8091 (2) 27 (1) C (29) 5805 (1) 2039 (1) 6793 (2) 26 (1) C (30) (1) N (1) 28 (1) 10 (1) 16 (1) -1(1) 1 (1) 3 (1) C (1) 25 (1) 10 (1) 15 (1) 3 (1) 1 (1) 2 (1) C (2) 25 (1) 11 (1) 16 (1) 2 (1) 0 (1) 3 (1) C (3) 27 (1) 10 (1) 17 (1) -1(1) -2(1) 1 (1) C (4) 24 (1) 11 (1) 18 (1) 1 (1) 2 (1) 3 (1) C (5) 22 (1) 13 (1) 22 (1) 2 (1) 2(1) -1 (1) C (6) 26 (1) 9 (1) 17 (1) 2 (1) 2 (1) 1 (1) C (7) 23 (1) 15 (1) 18 ( C (33) 30 (1) 23 (1) 21 (1) 2 (1) 4(1) -4 (1) C (34) 43 (2) 24 (1) 41 (2) 6(1) -3(1) -8 (1) C (35) 33 (1) 51 (2) 30 (2) 3 (1) 7(1) -1(1)
